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What is claimed is 



1. Ai process for selectively adsorbing a 
component ot a gas mixture, which comprises contacting 
the mixture With a solid state, selective adsorbent 
material comprising a porous framework of a plurality 
of transition element complexes (TECs) having the 
formula shown! in Figure 1, wherein: 

(a) M is a primary transition metal ion; 

(b) \D to D 4 are primary donors and m is zero 
or one, at leadt three of D to D 4 occupying primary 
donor coordination sites on M but leaving at least one 
open coordinatidp site on M for the component to react 
with M; 

(c) G to G 4 are functional groups and n is 
zero or one, at lAast one of G to G 4 being 
intramolecularly bonded to at least three adjacent 
primary donors to fbrm at least one 5 or 6 member 
chelate ring on the Wimary transition metal ion and 
providing at least tftree donors thereto; 

(d) M, D tb D 4 and G to G 4 together define 
one or more transition metal complexes, wherein said 
complexes are the same\or different and wherein k is 
from 0 to 4 ; 

(e) R is an ikermolecular connecting group 
selected from 

(i) secondWryj metal ions coordinated 
with secondary donors bonded to one or more of 
groups G to G 4 on the respective TECs; 

( i i ) mul t i f undt ional organic / groups 
forming covalent bonds with one or mor;e of groups 
G to G 4 on the respect ive \TECs ; 
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\ (iii) functional groups forming hydrogen 
bonds wit ft one or more of groups G to G 4 on the 
respectivd TECs; or 

Viv) non-coordinating counter-ions 
spaced bet\Afeen and separating the respective TECs; 
the R group bonding and/or spacing the respective TECs 
to and from one another to maintain them in a porous 
framework wherein V is from 1 to 8 , and wherein R may 
be the same or different when z is greater than 1; and 
(f) y is an integen sufficient to provide said porous 
framework of the plurality of TECs for the selective 
adsorption of the desiVed component thereon. 

2. The process of claim 1 for selectively 
adsorbing a component of a gas mixture, wherein said 
transition metal ion M is an element selected from the 
first, second or third row of transition metals of the 
Periodic Table and the lanthanides . 

3. The process of claim 1 for selectively 
adsorbing a component of a gas mixture, wherein the 
donors D to D 4 are N, O, S, C, P, Cl , F, or Br, and may 
be neutral or charged. 

4. The process of claim 1 for selectively 
adsorbing a component of a gas mixture, wherein G to G 4 
may be the same or different and are: 

a) pyridinyl or imidazolyl groups; 

b) amino groups having the formula -NR 1 R 2 R 3 ; 

c) imino groups having the formula 
-R X N=CR 2 R 3 or -N=CR 1 R 2 ; 



D-20743-1 



- 55 - 

d) carbonyl groups having the formula - 
1^0(0) R 2 , -R^ONI^R 3 or -R^C^R 2 ; 

e) cyano groups having the formula -R 1 -CN; 

f) nitro groups having the formula -R 1 -N0 2 ; 

g) phenolate groups with up to five 
substituents selected from halogens or -R 1 ; 

h) carboxylate groups having the formula - 
R 1 C0 2 -; and 

i) alkoxy groups having the formula -R 1 0"; 
wherein R 1 , R 2 and R 3 are the same or different and are 
substituted or unsubst ituted acyclic or carbocyclic 
groups, or substituted by F, Cl , Br, O, N, P, S, Si or 
B. 

5. The process of claim 1 for selectively 
adsorbing a component of a gas mixture, wherein R is a 
member of group (i) and has the structure 

D ' Mz ' D' 

I 
I 
I 
I 

<D') X 

I 
I 
I 

wherein D' is a secondary donor or a group of 2 to 4 
secondary donors bonded to at least a G to G 4 group or 
a chelate ring on a coordination site on M and may also 
bond to an adjacent R group within the pourous 
framework; and M' is a secondary metal ion coordinated 
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with secondary donors D' , x is from 0 to 6 and z is 
from 1 to 8 ; said structure bonding the respective TECs 
to one another to form said porous framework. 

6. The process of claim 5 for selectively- 
adsorbing a component of a gas mixture, wherein the 
TECs are Co (Me 2 Ac 2 H 2 malen) (4-Py-O") . 

7. The process of claim 5 for selectively 
adsorbing a component of a gas 

mixture, wherein the TECs are Co (Me 2 Ac 2 H 2 maltmen) (4-Py- 
O") . 

8. TheXprocess of claim 1 for selectively 
adsorbing a component of a gas mixture, wherein R is a 
member of groura (ii) and has the formula 

& 0 
l\ II 

-cW-c- 

o \ o 
II \ II 

-C-rAtC- 
C=Oi 

o c=o o\ 
II II II \ 

C R 1 - C \ 

c=o \ 
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or mixtures^ thereof , and wherein R 1 is a substituted or 
unsubst ituteffl acyclic or carbocyclic group and is 
unsubstituted\ or is substituted by F, CI, Br, O, N, P, 
S, Si or B. » 

9. The process of claim 8 for selectively 
adsorbing a component of a gas 

mixture, wherein the TEC is Co (Me 2 H 2 H 2 malophen) Py . 

10. The process of claim 1 for selectively 
adsorbing a component of a gas 

mixture, wherein R is group (iii) and is: 

a) an amide group having the formula R 1 CONR 2 -; 

b) an amino group having the formula R 1 R 2 N- ; 

c) a carbinol group having the formula -R 1 OH; or 

d) a carboxylic acid group having the formula - 
R^-COaH, 

wherein R 1 and R 2 are the same or different and are 
unsubst ituted acyclic or carbocyclic groups, or 
substituted acyclic or carbocyclic groups substituted 
by F, CI, Br, O, N, P, S, Si or B. 

11. The process of claim 1 for selectively 
adsorbing a component of a gas mixture, wherein R is a 
member of group (iv) , selected from: 

(a) an alkylammonium or arylammonium cation 
having the formula - (R 1 R 2 R 3 R 4 ) N + , wherein 
R 1 R 2 R 3 and R 4 are the same or different and 
are hydrogen and at least one of which is an 
unsubst ituted acyclic or carbocyclic group or 
an acyclic or carbocyclic group substituted 
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by F, CI, Br, O, N, P, S, Si or B when the 
TECs are anionic; or 
(b) BF 4 — , BOR"-, PF 6 -, N0 3 -, S0 4 2 ~, C0 3 2 ~, Mo0 4 2 ~, a 
polyoxometallate, R"C0 2 -, R"0-, R"S0 3 -, 
wherein R" is a Ci_ 2 o alkyl or an aryl or 
hetero group having from 4 to 2 0 carbon 
atoms, when the TECs are cationic. 



12. \ A process for selectively adsorbing oxygen 
from a ga^B mixture, which comprises contacting the 
mixture wiVh a solid state, selective adsorbent 
material comprising a porous framework of a plurality 
of transitions element complexes (TECs) having the 
formula shown Yin Figure 3, wherein: 

(a) M isV primary transition metal ion selected 
from Op (II), Fe(II) or Mn(II); 

(b) D to DA are primary donors occupying primary 
donor co-ordination sites on M but leaving one 
open coordination site on M for an oxygen 
molecule react with M; 

(c) G to G 4 are\f unctional groups and n is zero 
or one, at l^ast one of G to G 4 being 
intramolecula^rly bonded to at least three 
adjacent primaVy donors to form at least one 
5 or 6 member chelate ring on the primary 
transition metal \ion and providing at least 
three donors thereto; 

(d) M, D to D 4 and G to\G 4 together define one or 
more transition metal complexes TEC A, TEC B 
and TEC C, wherein said complexes are the 
same or different; 
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(e) D' us a secondary donor or a group of 
secondary donors bonded to a chelate ring on 
a cdbrdination site on M, and x is zero or 
one ; 

(f) M' is W secondary metal ion coordinated with 
secondary donors D', 



D'- 



M ' D'- 



I 

(D') x 

I 
I 

A 



(g) 



the group binding the respective TECs to one 
another to mkintain them in a porous 
framework and wherein z is from 1 to 8 and x 
is from 0 to 6; and 

y is an integeV sufficient to provide said 
porous framewom of the plurality of TECs for 
the selective absorption of oxygen thereon. 



13. A composition fon selectively adsorbing a 
component of a gas mixture, 

which comprises a solid state, selective adsorbent 
material comprising a porous framework of a plurality 
of transition element complexes (TECs) having the 
formula shown ih Figure 1, wheitein: 

(a) M is a primary transition metal ion; 
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(b) D no D 4 are primary donors and m is zero or 
one\ at least three of D to D 4 occupying 
primary donor coordination sites on M but 
leaving at least one open coordination site 
on M for the component to react with M; 

(c) G to (i are functional groups and n is zero 
or one \ at least one of G to G 4 being 
intramolecularly bonded to at least three 
adjacent\ primary donors to form at least one 
5 or 6 member chelate ring on the primary 
transition metal ion and providing at least 
three donors thereto; 

(d) M, D to D 4 fend G to G 4 together define one or 
more transition metal complexes, wherein said 
complexes aide the same or different and k is 
from 0 to 4 ; \ 

(e) R is an inte Anolecular connecting group 
selected from\ 

(i) secondary! metal ions coordinated with 
secondary Honors bonded to one or more 
of groups G to G 4 on the respective 
TECs; \ 

(ii) multifunctional organic groups forming 
covalent bonis with one or more of 
groups G to gA on the respective TECs; 

(iii) functional groups forming hydrogen 
bonds with one V>r more of groups G to G 4 
on the respective TECs; or 

(iv) non- coordinating \c° unter -i- ons spaced 
between and separating the respective 
TECs; \ 
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the R gro^c bonding and/or spacing the respective TECs 
to and from\one another to maintain them in a porous 
framework, wharein z is from 1 to 8, and wherein R may 
be the same or different when z is greater than 1; and 
(f) y is an\nteger sufficient to provide said 

porous framework of the plurality of TECs for 
the selective adsorption of the desired 
component theYeon. 

14. The composition of claim 13 for selectively 
adsorbing a component of a gas mixture, wherein R is a 
member of group (i) and has the structure 

D ' M z ' D' 

I 
I 
I 
I 

(D') x 

I 
I 
I 

wherein D' is a secondary donor or a group of two to 
four secondary donors bonded to a chelate ring on a 
coordination site on M but may also bond to an adjacent 
R group within the porous framework; and M' is a 
secondary metal ion coordinated with secondary donors 
D', wherein z is from 1 to 8 and x is from 0 to 6 ; said 
structure bonding the respective TECs to one another to 
form said porous framework. 
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15 The composition of claim 14 for selectively 
adsorbing a component of a gas mixture, wherein the 
TECs are Co (Me 2 Ac 2 H 2 malen) (4 -Py-O" ) or 
Co (Me 2 Ac 2 H 2 maltmen) (4-Py-CT) . 

16. Th4 composition of claim 13 for selectively 
adsorbing a component of a gas mixture, wherein R is a 
member of grou^p (ii) and has the formula 




or mixtures thereof, wheVein R 1 is* a substituted or 
unsubstituted acyclic or Wrbocyclic group and is 
unsubstituted or is subst\tuted by F, CI, Br, O, N, P, 
S, Si or B . 



17. The composition of claim 16 for selectively 
adsorbing a component of a gas mixture, wherein the 
TECs are Co (Me 2 H 2 H 2 malophen) Py . 
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18. The composition of claim 16 for selectively- 
adsorbing a component of a gas mixture, wherein the 
TECs are Co (Me 2 H 2 H2maltmen) (4-PyOLi) . 

19. The composition of claim 16 for selectively 
adsorbing a component of a gas mixture, wherein the 
TECs are Co (Me 2 H 2 H 2 maldmen) (4-PyOLi) . 

20. The composition of claim 13 for selectively 
adsorbing a component of a gas mixture, wherein R is a 
member of group (iii) and is: 

a) an amide group having the formula R^ONR 2 -; 

b) an amino group having the formula R X R 2 N- ,* 

c) a carbinol group having the formula -R^H; or 

d) a carboxylic acid group having the formula - 
R^-COsH, 

wherein R 1 and R 2 are the same or different and are 
unsubstituted acyclic or carbocyclic groups, or 
substituted acyclic or carbocyclic groups substituted 
by F, CI, Br, O, N, P, S, Si or B . 

21. The composition of claim 12 for selectively 
adsorbing a component of a gas mixture, wherein R is a 
member of group\(iv) , selected from: 

(a) an alkAammonium or arylammonium cation 
having having the formula - (R 1 R 2 R 3 R 4 ) N + , 
wherein R x \r 2 , R 3 and R 4 are the same or 
different ancL are hydrogen and at least one 
of which is anVmsubst ituted acyclic or 
carbocyclic grou\ or an acyclic or 
carbocyclic group Substituted by F, CI, Br, 
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O, N, P, S, Si or B when the TECs are 
anionic; or 

BF 4 -, BOR"— , PF 6 -, NO3-, S0 4 2 \ C0 3 2 -/Mo0 4 2 - / a 
polyoxometallate, R"C0 2 — , R"0-, R"S0 3 -, 
wherein R" is a d. 20 alkyl or an aryl or 
hetero group having from 4 to 2 0 carbon 
atoms, when the TECs are cationic. 
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